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Abstract
The President of the Republic of Korea, Moon Jae-in reformed corporate tax, which is
the new establishment of the highest bracket affecting on only companies with 300 billion won
or more of sales. However, it caused a great controversy in Korea. The conservative argues that
lowering corporate tax rate will improve corporate competitiveness while the progressive says
that corporate taxes are neutral in corporate investment decisions.
According to an economic model, the amount of an entity's investment is determined
by costs and returns when an additional unit of capital is used. Assuming taxes are raised with
depreciation and deductions, it is not clear whether the amount of corporate investment will
increase or decrease. Also, empirical studies conducted by various researchers and Research
Institutes show results supporting both conflicting groups' arguments.
Therefore, it is necessary to conduct a clear analysis of whether an increase in
corporate taxes reduces or does not have a significant impact on a company's investment. I
conducted the “Difference in Difference” (DinD) by using the data from 2014 to 2020 of
"Corporate Investment Plan Survey" (CIPS). To make causal inference, I need to distinguish
between the treatment, companies with 300 billion won or more of sales, and the control groups,
companies with sales below 300 billion won and to compare the effects of these two groups.
The treatment group reduced its investment while during the same period, the control
group also declined. When it comes to estimate the DinD results, corporate tax increase cause
to drive up the investment by 111,154 million won. In addition, the coefficients sign of
corporate tax rate is positive on the corporates’ investment, and the magnitude is about
110,773.2. And the p-value, 0.065 is larger than the common α level of 0.05, which indicates
that the effect of corporate tax rate on the corporates’ investment is not statistically
significant. Therefore, the null hypothesis, the raising corporate tax rate will not reduce
corporate investment, is not rejected.
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1. Introduction: The Reform of Corporate Tax in Korea
The President of the Republic of Korea elected in 2018, Moon Jae-in, reformed
corporate tax. This was not a tax cut, rather the main content of the tax reform is the new
establishment of the highest bracket of corporate tax. The change of tax aimed at collecting
taxes from large companies, defined on the basis of sales revenue, and using them to support
low-income earners. In other words, the goal was to alleviate inequality in wealth.
Table 1: Corporate tax rate
Before
Bracket of sales ($)
~ 200,000
200,000~20,000,000
20,000,000~

Tax rate
10%
20%
22%

After
Bracket of sales ($)
~ 200,000
200,000~20,000,000
20,000,000~300,000,000
300,000,000 ~

Tax rate
10%
20%
22%
25%

*1$ = 1,000₩

For corporate tax, there is a great controversy in Korea due to ideology and position.
The conservative group argues that lowering corporate tax rate, a policy followed in many
countries in recent years, will improve corporate competitiveness. While the progressive
group says that corporate tax on large companies should be raised.
About 10 years ago, the conservative government cut corporate tax rates in every
bracket in 2009. For example, the tax rate on large companies in the highest bracket was cut
from 25 percent to 22 percent. They expected that reducing taxes on companies would
encourage companies to promote investment and improve employee wages by using the
saved money. In addition, they also thought that the large companies could raise the
transaction price of goods and services purchased from small business trading with them. In
other words, the profits from large companies' tax cuts were expected to fall into small
companies and wage of employees, called “Trickle-Down effect1”
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However, there is an opposing argument that neither investment nor transaction
prices of small and medium-sized enterprises had risen for the last decade. Rather, only the
retained earnings2 of large corporations increased (Peoplepower21). For this reason, the leftleaning government raised the corporate tax rate on large companies in 2018. Regarding this
tax reform, the conservative side criticizes because it will reduce investment of companies
and it is counter to global corporate tax cut trends3. According to the recent report by the
Organization for Economic Co-operation and Development (OECD), there were eight
countries that announced that they cut corporate taxes in 2020 (Kang 2020). In short, the tax
reform of South Korea certainly is counter to global trends, but the effects are unclear.
Therefore, we need to analyze whether the corporate tax rate has an effect on the
corporate investment greatly. At the heart of the two conflicting groups regarding corporate
taxes is whether corporate tax increase reduce corporate investment that is strongly related to
company competitiveness or not. In other words, we should analyze if the corporate tax rate
cut falls, it drives companies actively to invest, and then it could result in economic growth
and employment increase. If corporate tax increase reduces investment of large companies,
the Korea government should reconsider the tax reform. Other goals, such as reducing
inequality, also matter, and they would be the policy driver if there is no evidence of an effect
of corporate tax on investment.

2. Literature Review
1) Corporate tax?

1

The trickle-down effect: is a theory that claims benefits for the wealthy trickle down to everyone else. It says
targeted tax cuts work better than general ones. It advocates cuts to corporation taxes (Amadeo, 2021).
2
3

CEO Sore: 2009, $27.1 billion → 2011, $40.1 billion → 2013, $50.1 billion (1$ ~ 1,000 ₩)
U.S. also lowered corporate taxes from 35% to 21% during the Trump administration in 2017.
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In U.S, corporate taxes are paid by subchapter C corporations while small
corporations, which are subchapter S corporations, do not pay corporate tax, but pay income
tax (Agrawal, 2020). South Korea does not impose corporate taxes on all companies like the
U.S as well. Because the entity that has the obligation to pay corporate taxes in Korea is the
corporation, not non-profit or individual-owned companies. The different point is, however,
that U.S imposes the same tax rate, 21% on all companies while Korea imposes a differential
tax rates according to the company's sales as the table above showed, which are 10%, 20%,
22%, and 25%.

2) Economic Model: Impact of corporate tax on Investment
To analyze the impact of higher corporate taxes on investment through economic
models, following Public Finance and Public Policy (Gruber, 2016), the amount of an
entity's investment is determined by costs and returns when an additional unit of capital is
used, which is marginal product of capital MPK equals marginal cost MC. MPK is a line
tilted to the right because marginal benefit falls as investment increases, due to the
assumption of diminishing marginal product and the funding of the most productive
investments first. However, MC is
determined by the interest rate (r) and

$

depreciation (∂) (Gruber 2016, 753).
First, with no corporate tax,

r+∂

the firm chooses its investment level

(r+∂)(1-Tz)

by equating the marginal benefit of an

(r+∂)(1-Tz’)
MPK

additional dollar of investment with
its marginal cost. This equality

(1-T)MPK
K’’’

K’

K*

K’’

K

initially occurs at point K* (Gruber 2016, 754).
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But suppose that the government imposes as much corporate tax as T. MPK lines
move to left because profits from a one-unit capital investment will be decreased as much as
T, the tax. The optimal amount of capital will be reduced from K* to K′′′. However, at K′′′ the
effects of depreciation allowances and the investment tax credit (∂) on corporate investment
is not considered. In the absence of taxes, the cost of $1 of investment is (r +∂). Considering
the present value of capital and tax benefit of investment, the MC line will be lowered, which
is (r +∂) (1-Tz). The degree of downward shift of the MC line depends on the amount of tax
benefit from the investment (Gruber 2016, 755).
In summary, assuming there are no tax benefits for investment, and only taxes are
raised, investment is likely to decline. but it is not clear whether the amount of corporate
investment will increase or decrease when considering depreciation and deductions. This
economic theory also assumes that the effects of the taxes are large enough to make a
noticeable difference in corporate investment behavior, which may be dominated by other
short and long run factors. In the end, empirical studies need to be reviewed.

3) Empirical studies
Empirical studies conducted by various researchers and Research Institutes show
results supporting both conflicting groups' arguments; raising the corporate tax rate have an
impact on a decrease in corporate investment or there is no significant impact.
First, consider whether corporate tax increase reduces the investment of companies.
Scholars supporting corporate tax cut argue that it can lower capital costs of corporate and
attract corporate investment expansion. Meanwhile, in an economic environment where
multinational corporations are expanding, corporate tax rates lower than those of neighboring
countries can secure competitiveness because of attracting Foreign Direct Investment (FDI)
(Hall & Jorgenson, 1967). Also, several major organizations and researchers in Korea are
7

making the same argument. According to the study of the Korea Development Institute
(KDI), one of Korea's top think tanks, companies listed on the stock market expanded their
investments significantly when the average effective tax was lowered. It shows that the
investment rate was estimated to be increased by 0.2% when the effective tax rate was
reduced by 1%. The Korea Economic Research Institute (KERI) claimed that lowering the
average effective tax rate by 1% would increase facility investment by 6.3%. At the same
time, the agency argues that investment had been decreasing for two years (2018-2019) after
the highest corporate tax rate was raised by 3% in 2018. Kim Kyung-min (2015) conducted
an analysis on non-financial companies from 2000 to 2014 in the database of the Korea
Credit Rating Information. According to the analysis, a 1% cut in the corporate tax rate will
increase the proportion of investment to total capital by about 0.01%. In addition, the results
of the study show that manufacturing companies are more sensitive to tax burden than nonmanufacturing businesses and large companies are more sensitive than small and mediumsized companies. In other words, corporate tax rate increase leads to a significant decrease in
corporate investment, especially by large companies.
On the other hand, those who oppose corporate tax cut think corporate taxes are
neutral in corporate investment decisions. Consequently, tax cuts could not reduce capital
costs of companies, rather it could add to the government's fiscal deficit (Fazzari, 1993).
There are also many arguments in Korea against corporate tax cuts. The PeoplePower21
(2016), an influential civic group in Korea, claims that there are more important variables for
investment decisions than corporate taxes, which are interest rates, cash flows, sales growth
and prospects for the future. Corporate taxes, which account for about 1 percent of a
company's gross product costs, are hardly a decisive factor in its investment. In addition,
Sung Hyo-yong and Kang Byung-gu (2008) analyzed the impact of corporate tax on
corporate investment over the period of 15 years from 1990 to 2006, using financial data
8

targeting manufacturing companies listed by the Korea Credit Evaluation Co. As a result, the
coefficient estimate of investment elasticity on the tax burden was only -0.001, which was
small and also not statistically significant. The other researcher, Kim Dong-hoon (2014)
conducted an empirical analysis on the economic effects of corporate tax on investment in
facilities. The analysis shows that corporate taxes do not contribute much to corporate
investment.
The results of previous studies have varied. This paper uses data from 2014 to 2020
to examine changes around the tax increase of 2018.

3. Hypothesis
The global economy has lost its national economic borders, and companies are freely
engaged in economic activities in many countries beyond the territorial boundaries of a country.
In this economic situation, many countries are cutting corporate taxes to attract global
companies and improve the competitiveness of domestic companies. For example, the U.S. cut
its corporate tax rate from 35% to 21% in the Trump administration, and the average corporate
tax rate among OECD countries also dropped from 25.7% in 2009 to 24.1% in 2017. However,
Korea raised corporate tax rate of the highest group unlike the overall trend.
Increasing corporate tax can affect businesses and the national economy through
various channels. One scenario would induce businesses to reduce its investment in accordance
with a corporate tax increase. If companies reduce their investment, it can weaken their
competitiveness and eventually affect the country’s competitiveness negatively. On the other
hand, the other scenario is that there are a variety of factors affecting a company's investment,
and as a result, the increase in corporate tax may not lead to a decrease in corporate investment.
Rather, it may help the national economy by fostering start-up enterprises through increased
government budgets. Therefore, it is necessary to conduct a clear analysis of whether an
9

increase in corporate taxes reduces or does not have a significant impact on a company's
investment. The null hypothesis is, as usual in statistics, no effect.

H0: The raising corporate tax rate will not reduce corporate investment.
H1: The raising corporate tax rate will change corporate investment.

4. Research Design
1) Analysis Method
I apply the “Difference in Difference” (DiD) research method, which is a regression
with treatment interacted with a time variable and observation before and after treatment, to
analyze the issue. Since corporate tax cut promoted by the previous administration applied on
all companies, it is difficult to distinguish between the experiment and the control groups to
determine the effectiveness of the policy. However, to make causal inference, we need to
distinguish between the treatment and the control groups and to compare the effects of these
two groups. The corporate tax reform carried out by the current administration applies to
companies with 300 billion won or more of sales. In other words, I can distinguish between
the treatments and the control, and I can infer the effect of corporate tax increases on
corporate investment by comparing investments between these two groups before and after
policy implementation.

2) Data set
Data on corporate investment are taken from the Korea Development Bank (KDB),
in particular the "Corporate Investment Plan Survey" (CIPS) on companies operating in
Korea since 2014. These statistics are data that have been verified by Statistics Korea (SK), a
national organization, to ensure the reliability of statistics and to publish appropriate statistic
10

information externally. It provides relevant information necessary for investment research
and the government's economic policies by classifying the plans of investment by domestic
companies. The results are released twice a year, and the data have been accumulating from
2014 to 2020. Also, the results of the survey are from sampling survey on companies
nationwide and from weighting. In addition, they are provided separately according to the
standards by industry and asset size, and the number of workers in a company. For example,
this data show the amount of investment divided into four sections by the number of the
company's employees; less than 300, less than 300 to 1,000, less than 1,000 to 5,000, and
more than 5,000. The relevant data are provided to the Korean Statistical Information Service
(KOSIS), a government-run statistical system.
For my analysis, I need to differentiate the treatment group, the companies with 300
billion won or more of sales. Unfortunately, the KDB data show investments by employment
size, but not by sales. So, I need assumption on the date. According to Ministry of Economy
and Finance (MOEF) of Korea, about only about ‘100’ large companies with enormous sales
are subject to the highest bracket of the tax reform in 2018. The government estimated that
companies affected the highest tax rate are very large companies, accounting for only
0.00015% of the total 645,000 companies. In other words, I can estimate that the treatment
group are companies with more than 5,000 employees and the control groups are companies
with less than 5,000 employees. Because according to “the 2016 Labor Force Survey” of the
Ministry of Employment and Labor (MOEL), 538 companies have more than 1,000
employees, and it is estimated that about 100 companies of which have more than 5,000
employees. In other words, about 100 companies with more than 5,000 employees are the
group affected by corporate tax hikes. The count of companies is very close so this proxy
should be accurate. In addition, companies rarely cross the boundary of large size, so
endogenous group membership should not be a problem.
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Table 2: Investment of the Treatment and Control Groups

Control
Treat

2014

2015

2016

2017

2018

2019

2020

527,123

501,922

464,633

463,847

385,885

328,809

286,130

1,262,441 1,306,020 1,344,465 1,434,060 1,291,506 1,332,921 1,251,956

* million won

The data in Table 2 clearly show a decrease in investment by the control group and
no apparent time trend, but possibly a small reduction, for the treatment group.

3) Measurement variable
The independent variable is the corporate tax rate. To be specific, in this analysis, the
establishment of the highest corporate tax rate on companies with sales of more than 30
billion won becomes an independent variable. It is because that we can expect the group
affected by the increase of corporate tax rate may increase investment less or decrease
investment more than the group not affected by the increase of corporate tax rate or not. That
is what I want to analyze, which is the effect of the policy.
The dependent variable is the companies’ investment. If other factors that may affect
the dependent variable are relatively constant around 2018, the effect of corporate tax on
investment can be identified. If the investment of a group affected a tax increase would
decrease more or increase less, the investment and corporate tax rate are inversely correlated.
Also, it can be assumed that other factors are controlled except for corporate tax
increases because the groups affected and the groups not affected by the tax rate increase
were under the same economic circumstances such as economic growth, price stability,
minimum wage and world trade, and the period begins in 2014, well into the post-2008
growth period. For example, the economic growth rate has been around 2% to 3%4, and the

4

Economic growth rate: 2014, 3.2% → 2016, 2.9% → 2018, 2.9% (Statistics Korea)
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inflation rate has been relatively constant at 1% to 2% since 20145. During this period,
economic impacts affect both groups equally, and no event is found that affects only a
particular group.

5. Results and Findings
A difference in difference (DiD) is a regression of the dependent variable, here
corporate investment, on a treatment dummy, the interaction of that dummy with posttreatment periods, and possibly a time trend. In the absence of time trends, DiD can be stated
as a difference of means.
As of 2018, when the policy was implemented, the figures that switched to the
average before and after 2018 are shown in the table below. The treatment group, subject to
the rising corporate tax rate, reduced its investment compared to the previous period.
However, policy effects should be interpreted through comparison with control groups. In this
data, during the same period, the control group also saw a decline in corporate investment.
Therefore, it is necessary to analyze policy effects through DiD method, which compares the
trust groups and control groups that are believed to have had similar experiences during the
same period before and after the policy was implemented. I can estimate the effect of tax
reform (Difference-in-Difference estimate, I) is formulates as follows:

i = (Investment treat, post - Investment treat, pre) - (Investment control, post - Investment control, pre)

When it comes to estimate the DID results, corporate tax increase cause to drive up
111,154 million won during this period, contrary to popular expectations.

5

Consumer Price Index, CPI: 2014, 1.3% → 2016, 1.0% → 2018, 1.5% (Statistics Korea)
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Table 3: Difference-in-Difference Estimates by differences of means
Pre
Control
Treat
Treat-Control DiD

Post

Post-Pre DiD

489,381

333,608

-155,773

1,336,747

1,292,128

- 44,619

847,365

958,520

111,154

* million won

The figure below shows the results more intuitively. This analysis is not concerned
with the reasons for the overall decline in investment, which is economically important but
not the DinD estimate of the effect of the corporate tax. The control group, blue line is
showing a larger downward direction than the orange line. This is that the group with no
increase in corporate taxes has seen a greater decrease in investment than the group with
increased corporate taxes. If interpreted only through this data, corporate tax increases do not
have the predicted effect of reducing investment contrary to what many conservative groups
claim.
Figure 1: Investment Trend

Investment
1,600,000
1,400,000

1,200,000
1,000,000
800,000
600,000

400,000
200,000
0
2014

2015

2016
Control

2017

2018

2019

2020

Treat
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The analysis so far shows that the tax increase does not appear to have the predicted
negative consequences at all, but it is incomplete because it does not provide standard errors
or a test of whether the DinD effect is statistically significant. A regression provides that test
and permits heteroscedasticity to be controlled, which is important for economic variables of
different size observed over time. Table 4 reports a regression of investment on treatment
(being large and thus having more investment), post-period (2018 and later), and the
interaction, the DinD effect. The inclusion of a time trend changes results only marginally.
The results of the DinD analysis through regression can be interpreted as follows.
First, the sign of coefficients of corporate tax rate is positive (+) on the corporates’
investment, and the magnitude is about 110,773.2. It means that even if corporate tax rate is
lowered, corporate investment does not increase but rather decreases. Second, the p-value,
0.065 is larger than the α level of 0.05, which indicates that the effect of corporate tax rate on
the corporates’ investment is not statistically significant. Therefore, the null hypothesis, the
raising corporate tax rate will not reduce corporate investment, is not rejected.
Table 4: Difference in Difference Estimates using Regression
〮 Dependent variable: Corporate investment

. reg investment post treatment dind, robust
Linear regression

Number of obs
F(3, 10)
Prob > F
R-squared
Root MSE

investment

Coef.

post
treatment
dind
_cons

-155773.2
845618.8
110773.2
489381.2

Robust
Std. Err.
32068.46
39847.1
53524.89
15781.04

t
-4.86
21.22
2.07
31.01

P>|t|
0.001
0.000
0.065
0.000

=
=
=
=
=

14
445.40
0.0000
0.9908
51338

[95% Conf. Interval]
-227226.2
756833.9
-8487.639
454218.9

-84320.27
934403.6
230034.1
524543.6
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The conclusion about statistical significance of DinD depends on the use of 5% or
10% critical value, but, in any case, there is no evidence of a negative DinD effect. There is a
decrease in investment from 2018, which is a different but important topic.

6. Conclusions
The corporate tax increase is alleged to deter investment. There are arguments for
and against that claim, and research results have varied for Korea and for other countries.
This paper uses a short panel of investment by large and small corporations subject to the
corporate tax to test the effect of an increase in 2018 of the corporate tax on the largest
corporations. The conclusion, using difference in difference regression, is that investment
increased more among the larger corporations which are subject to the tax increase, at a level
of significance level 5%. There appears to be a decrease in corporate investment from 2018,
which is an important result, but the analysis here does not support the corporate tax increase
as the cause.
In summary, the results from DinD analysis does not mean that the increase in
corporate tax rate reduced corporate investment. This is because during the same period, the
investment reduction of the control group, which is not affected by the corporate tax hike,
was greater. Rather, it can be interpreted that the corporate tax hike in 2018 would lead to an
increase in investment.

7. Limitations
The most important limitation here is the small sample size, seven years times two
groups of corporations by size. More extensive research could use individual corporations to
examine how they changed investment over the period studied.
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Also, the definition of the largest corporations is relatively inaccurate and it would be
better to have the same criteria for large corporations as in the tax law. Because there is no
data on the amount of investment by sales, so I use investment data by employee instead. It
was supplemented by estimates, but it was not accurately divided into more than 300 billion
won in sales and less than 300 billion won in sales.
Finally, other policies might have affected investment, given that President Moon
made many changes in addition to the corporate tax. However, they would have to favor
investment by larger corporations to explain the results here.
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Appendix

The Stata data set: investment is from your own table.
investment
527123
501922
464633
463847
385885
328809
286130
1.3e+06
1.3e+06
1.3e+06
1.4e+06
1.3e+06
1.3e+06
1.3e+06

year
2014
2015
2016
2017
2018
2019
2020
2014
2015
2016
2017
2018
2019
2020

treatment
0
0
0
0
0
0
0
1
1
1
1
1
1
1

dind
0
0
0
0
0
0
0
0
0
0
0
1
1
1

time
1
2
3
4
5
6
7
1
2
3
4
5
6
7

post
0
0
0
0
1
1
1
0
0
0
0
1
1
1

The regression:

. reg investment post treatment dind, robust
Linear regression

Number of obs
F(3, 10)
Prob > F
R-squared
Root MSE

investment

Coef.

post
treatment
dind
_cons

-155773.2
845618.8
110773.2
489381.2

Robust
Std. Err.
32068.46
39847.1
53524.89
15781.04

t
-4.86
21.22
2.07
31.01

P>|t|
0.001
0.000
0.065
0.000

=
=
=
=
=

14
445.40
0.0000
0.9908
51338

[95% Conf. Interval]
-227226.2
756833.9
-8487.639
454218.9

-84320.27
934403.6
230034.1
524543.6
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